Hemodynamic and tubular effects of endothelin and thromboxane in the isolated perfused rat kidney.
We have investigated the effects of the endothelium-derived peptide, endothelin, and of a chemically stable analog of thromboxane (TX) A2, U46619, on the glomerular hemodynamics and tubular function of isolated, perfused rat kidneys. Endothelin (10(-11)-10(-9) M) dose dependently decreased the renal plasma flow to a significantly greater extent than it did the glomerular filtration rate. In contrast, U46619 (10(-9)-10(-7) M) had more pronounced effects on the glomerular filtration rate than on the renal plasma flow. As a consequence, the filtration fraction was increased by endothelin and decreased by U46619. Endothelin, unlike U46619, enhanced urinary Na+ excretion and reduced oxygen consumption at concentrations that greatly decreased the tubular load, thus suggesting that it has a direct effect on tubular Na+ reabsorption. Addition of the TXA2/PGH2-receptor antagonist, BM13177 (4.10(-4) M), or the cyclooxygenase inhibitor, acetylsalicylic acid (10(-3) M), to the perfusion medium failed to modify the endothelin-induced increase in Na+ excretion or the reduction in renal plasma flow, whereas acetylsalicylic acid, but not BM13177, partially prevented the decrease in the glomerular filtration rate. These results demonstrate that two contractile agonists produced by the kidney have specific and differential effects on cortical and tubular functions. Moreover, the intrarenal production of eicosanoids does not appear to play a major role in the renal effects of endothelin.